少ない棋譜からの将棋プレイヤ棋力推定システム by 馬場 匠
_ w ß ¢ ! r ¢ × ¥ 
 
ÅÊÈS  z}é u» }ÅÊÈ uSE@BQT8}   jwf¨ÞÉ 
±    o ðv i }Ë½l 1731125 
ß ¢ ï Á ®à,!®FP5K®g=>AJ 
 ×  ¥ 
 äõsÆ*®!GTC:TJ"õE@BU²ãØÄ, FP5K.
	kÓ-õ!3FO)¾v.ö!+7RN5R"õ/
/!;ILDA4T¹Ô!FP5K!ó®gô2·.°	-õ!°2¼.
®g!ä)!nw2H@?R9.[Î'.ö£ÙFP5K"õm;IL
DA4T.Ô,!®g	1,(õ|®g!°	,/.&g!ì
/FP5K!2y,/..öëõ®86>B7RN5R
v"õPTA4R9q#/.!°	~.& 50 )!	×
/-õ/"£ÙMT<#-õÂ)z
â.ö!+
¸´!Võ.$®à,®g2.µ"³(,/.ö 
 cÕÅÊ"õFP5K!Ã+.Û^`!t¿¶æ2t{Ðõ
/	FP5K%I>	(õFP5K.Û^ö!ëõFP5K
!Ãf!Û^`!Ï`
		¡+-)î!
'2d«áö 
 ©ß¢"õ®86>B! 10 de/â!ª\.PTA4R92.µ
Ñ.ö&õXañ2ÕÛ^`!è`	%õPTA4R9!×
d«î¡	.bp2ÇÜöõ® AI q#/.Û^`	 0 ä
2Ã.ZÄÓFP5K!2Õ1.õÛ^`!è`	î2hº¿
]/.)ÇÜöëõÖñÒ!® AI  4 Éõ!®à2¼
PTA4R9!2Õµ2­õ!Ì2¯Ú.ñ2Õ0õ
tYWÝ¤¬ 168íòÌ.2ÇÜö,õÌ
2U.(õ¦ç!Ñ	õ!åÕ!Ñ	õÀ¡2d«î,ê
x	!÷µ2¯Úõ//Ì!pU.	
õ§Í¿tYW
Ý¤¬ 132Ì2.	
ö 
 
 







2:  35 "qF

-¿¶Ps¸ÆÁ
+PÜàËÞP?&ÒÓ×Ý











9ãÚÖÙáäÎ0%*C
ÐâÛßäÔÑËÍâÓÐäÓ

%cX  
S     

<,D 	k R8 D=
<,D   K y D=

  D  U   S
c]
b 1a 4q 
]`ÁjI 
LqFÁ[Y 
LqFÁQ: 
b 2a |w]` 
 ÕÌÓÀ·¹ÈP?& 
+PÀ·¹ÈP?& 
>6+P  
b 3a ' 
 àä×ÊâÏ¾2B$Á\| 
 [Y 
 GT 
 gN 
 h( 
oÁ}¾?&d5 
 [Y 
 GT 
 gN 
 h( 
 àä×ÊâÏ¾2B$Á| 
 [Y 
 GT 
 gN 
 h( 
2B$¸Æàä×ÊâÏÁ?& 
 [Y 
 GT 
 gN 
 h( 
M.EÀÅÈàä×ÊâÏ?&Áp1Á?_ 
 [Y 
 GT 
 gN 
 h( 
 ÜàËÞ"Á).À·¹Èè.µ»ÇÁM.E 
 [Y 
 GT 
 gN 
 h( 
AOÒÓ×Ý¾Á).À·¹Èè.µ»ÇÁM.E 
 [Y 
 GT 
 gN 
 h( 
b 4a AO;T 
P?&;T 
 'Â¾Ã 
 àä×ÊâÏ?&;T 
o'Á; 
 ). 
 '; 
 'W! 
 'i 
 àä×ÊâÏ?& 
b 5a o' 
?&d5Áo 
 [Y 
 GT 
 gN 
 h( 
).Áxl5ÀÅÈ?&p1 
 [Y 
 GT 
 gN 
 h( 
).Áxl5ÀÅÈ?&d5 
 [Y 
 GT 
 gN 
 h( 
).Áxl5Á
¶<&.EÀÅÈ?&d5 
 [Y 
 GT 
 gN 
 h( 
4ZÁ~#;EÀÅÈ?&d5 
 [Y 
 GT 
 gN 
 h( 
b 6a gq 
L]`ÁÂ¾Ã 
7Á/J 
rv  
hFV 
z  







i1h Es
1.1  egnT 
 ɐŖʁ½® 19 ms±t±i½®jho|§§ºønrhśPibee|ʂň
Ƴjheemʁ(	
-Ŗjɤìs}_ȆʅƤɲǢųjheeʁ!SRIRYI MŜƛlěÍfd|Ý
ȥĳŞgʅŌŇŌuʁóĈĒv_G
Hʂ±_ʁ(	
 ŖjE¼¤³½ňƳ§º
lȏÈŁȰcMǭȩs}ʁƔj¼¤³½ňƳlŀăM§§ºƳĮjɓeceee|
TgMǿļǯưŻǼu_ÀfŁȰs}_G(HʂĥǺlûɠfw 1QT1I 7SG)Hʁ1QT1I 7S
FLUSG*HihMƽagǭȩs}ʁÍɥ§fd|ƮǖglŇųfĈÿĒv|ihʁÍɥ
ɈJ| 19Mŀǣs}_ʂǜjʁ1QT1I7SFLUS lŶȧmʁzlŶȧǦe|TgfĥǺ
ltiz[ÐlıPl½®ûɠfɳœjśe 19ŀǣfk|ĕȞũMǼs}ee|ʂT
lyfiǐ}lÅʁ½® 19 ǸȄmE½® 19 y{śPZ|ǸȄcizEċûjśPi
b_½® 19 ǏǦZ|ǸȄcjȁ{įbee|ʂ
 ƧǸȄMŇɄgZ|ňƳlûɠfmʁ¼½ lƜđjy{ʁňƳ½G,Hx
ňƳG-Hgeb_¬ª§·lƜđjy{ʁȬǷzk§¹²gŵɎjŇŌZ|
TgMĕȞgib_ʂâJnňƳ½jheem§¹²ƍM ),	 ¿ÍɈJeh{ʁ
ƕa(* ¿ŌwlŇŌMȦ}ee|gȰ}ee|G.HʂTlyfi¼¶¼ŇŌĬjh
eemʁz}^}ǟȟlśslŽƺMd{ʁ¹©¸lɐewlĚĮf (Íl§¹²Mȟć
ǯj¬¼s}|ÏȐtl_vʁƷueŇŌMŀǣs}ee|ʂuiuƒȭ§¹²j
gbemʁĸŜiƳăŽƺMŤz}|±fmŀălioɰ}_§¹²glŇŌıPś
ez}|ʂ±_ʁƔĻl§¹²jgbewʁƳălɰ}ee|ƒȭ§¹²glŇŌś
ez}|Ū}Md|ʂŀɮʁňƳjheemśslŽƺl¾cfd|¹½¼
êMĽĿZ|±fj 	 ŌwlŇŌMŦȫfd|gs}eh{G/HʁT}mƒȭ§¹²j
gbeĲkiɅźgi|ʂTlyfiǞǌjheeʁi|qPŋieƳɃizƳăƂĿZ
|ŵǍMǉvz}ee|ʂ
 ňƳy{ƖPÍɥl§ɈJ_gȰ}|¢±°¼lûɠfmʁ19 Ǧe_
ƳăƂĿxļșƉƆMȦ}eh{ʁŀǦǯi¹©¸jȠbee|GHʂňƳxĥǺlûɠ
fw 19 Ǧe|TgfţƫlŵǍy{wŋieƳɃizǆɏǯƿǻiƳălƂĿMfk|
lfmieigȚJ|ʂ

1.2  WsQca 
 ƧɀƏfmʁy{ŋieŇŌiz§¹²lƳăƂĿZ|TgǳǯgZ|ʂʄŌlƳ
Ƀizi|qPıPlûƬŇɄgZ|ŌɴŹúZ|_vjʁ
ŌlÅfƳăƂĿjy{ń
ÂZ|ŵĆǠyPŹúZ|ƓǍMǉvz}|ʂñȦǸȄizŘǲxƠȏǲlŵſɫZ


|ŵǍMǦez}ee|TgizʁÅǲÓɩfŌɴMĲŒjizieɞûMƳăƂĿjƢ
Ćfd|ĕȞũMǼĠs}|ʂƧǸȄfmʁ±[ŽuŵlȶåêlȒŇêlĲksgƳăƂ
ĿlȊřlɦæȿqʁîŒlŵrhƳăƂĿjńÂuee|TgǻȻZ|ʂzueʁƁ
ųǕY|_vjʁÔəzMƄƱu_§¹²lƳăjćǯję\|ŇŌ®G
	H
Ǧe_ 19ɿÓɩʁƁŠňƳ 19gĞpʀglŇŌȦfTgfʁŋieƳɃfȣeȊř
Àp|ŵǍƄƱuʁzlŵǍlĆƭƶȵZ|ʂ

1.3  WsQ\I 
 ƧȅfmʁƧǸȄlȝƝgǳǯjceeɒq_ʂʅȅfmʁɦɖǸȄjceeɒq|ʂʆ
ȅfmʁÉëŀɼgueňƳlƳɃǦeeʁŽuŵlȶåêg¹½¼ƂĿ
jɦZ|ŀɼȑƭjceeɒq|ʂʇȅfmʁƄƱŵǍlȽƙȦeʁzlŵǍǦe_ŀ
ɼlǐ}jceeɒq|ʂʈȅfmʁȪɼțjƁŠňƳ 19 gŇŌs\eŤz}_ƳɃǦ
ee¹½¼lƂĿȦeʁzlĆƭƶȵZ|ʂʉȅfmʁȑɀgÎŢlōƣjce
eɒq|ʂ 


i2h yveg
2.1  9
3[2M; 
 jho|ƳăƂĿlǸȄgue 7;O.zlǸȄMd|G

Hʂ7;O. zm»½¸
±¼¤¼§lǁÒ±¼¤¼ĚĮlƳăǆɏu_ʂƳɃm»½¸
±¼¤¼§lƳɃǦe_ʂƳăǆɏZ|_vjʁŕĩƇĶLIRSVV	ĿȘu
_ʂŕĩƇĶmÓÁlyfjǉ±|ʂ

ŕĩƇĶ	01D5#17519 lƠġŵlȶåê	]§¹²lǶŵlȶåê		

TlŕĩƇĶMŊserhʁ­lŋie§¹²fd|Tgizʁśe§¹²fd|
gȶåu_ʂ19 m 3#16BE Ǧe_ʂƀȎlǑs 
( jħĿuʁȏǲm 
)jħĿu_ʂ±
_ʁÄțlɻlƍlęȲM 
ƦǓlgkʁ¼½®lŨȚɤĹu_ʂ
±_ʁûƬŌɴlƪÕmÓÁlyfjȴĿu_ʂ


	 
( ŵǳÓɩ
(	 ǶŵĂlȶåêM(iz («½¼lȶåêM 
	


	mŘǲjheeʁ§¹²lǶŵmEƳăcfmiPEķtcjy{ʁûi}|_v
ŉòs}_ʂ±_(	mʁâJnĈbee|Ōɴjheeʁ§¹²mƠġŵy{wʁ·
lŋieŵɛpíĜjd|_vʁŉòu_ʂ
ûƬlȑƭʁȆʆĢÃǪ±¼¤¼l£¦¶¼MƠwï}_§¹²fd|gl
ȑƭMŤz}_ʂuiuʁ¾ȢǯjmȆʄʆĢÃǪ±¼¤¼l£º¥MǁÒƠśg
Ȱ}ee|ʂûƬlȑƭʁ£¦¶¼MƠwï}_§¹²gib_Ǥǧgueʁ£
¦¶¼m¼§¸iŌɴķuíĜjd|_vʁ­MŋiegþƑs}_lfmie
igȚŅs}_ʂ
TlǸȄjheemʁǁÒÃǪ±¼¤¼ĚĮflǵŇǯiŕĩƇĶlǆɏȦb_
ltfd{ʁǄȌÛx¹½¼geb_ȒŇǯiȶåŽƺgŕĩƇĶlɦæƙzi
jueeieʂzTfƧǸȄjheemʁňƳl¹½¼ŕĩƇĶizǉv
|ŵǍƄƱZ|ʂ±_TlǸȄjheemʁƳălƂĿŇɄM±¼¤¼fdb
__vıPlƳɃMŵjòb_ʂuiuʁ¾Ȣǯi¬³§¹²jheemʁıPl
ƳɃŵje}|TgmĤɱfd|_vʁƧǸȄfmʁi|qPŋieŇŌizƳălƂĿ
ȦfTgǳŽZʂ



2.2  ?[
3[2M; 
 ňƳjho|ƳăƂĿlǸȄgueŎÁlǸȄMd|G
(HʂǁÒěÍlśsƳɃiz
ǆɏu_ʂTlǸȄfmŕĩƇĶÓÁlyfjĿȘu_ʂ

ŕĩƇĶ	01D5#175ŽuŵŢlȶåê	]ŽuŵĂlȶåê		

ŎÁmŕĩƇĶjĄJʁ19 gǶŵM¾ȡu_E¾ȡǠcʁǶŵlȶåêM 19 lǶŵlȶ
åêÀĢb_EķŵǠcʁǶŵlȶåêM 19 lǶŵlȶåêÁĢb_EūŵǠcŇ
ɄjʁûƬu_ʂ
TlǸȄfmʁûƬŌɴlƪÕÓÁlyfjȴĿu_ʂ


	 *	 ŵǳÓɩ
(	 ǶŵĂlȶåêM
	 iz 
	ǀlȶåêM 	.-	

ƧǸȄjheemʁ§ºƳĮfmiPʁ¾ȢǯjȌÛțĝv_¬³ŇɄgZ|ʂ
zl_vʁ19 y{wȶåêlɽeŵlķŵǠx 19 gĚ¾lǶŵfd|¾ȡǠǦeewʁ
ŒǬMȬz}ieĕȞũMd|ʂzTfƧǸȄfmŕĩƇĶltǦeeʁ§¹²lƳă
ǒĿZ|ʂ

2.3 LG?[ AI 
 ÔəzmʁćǯjƳăȿƎZ|ŵǍgueʁÓÁlŚ
	ȶåêjɚǦu_ 2SRIRYI
ƁŠňƳ 19 gueƄƱu_G
	HʂǶŵ!lȶåêM"(!)fd{ʁŚ
	jybeįƅu
_êM"%(!)fd|ʂ
 "%(!) &−"(!), "(!) ≥ 0"(!), "(!) ≤ 0 (1)

 Ś
	y{ʁȶåêMʃjɐeŵMƠwɽeȶåêjƅȇs}|ʂc±{ʁÌȮjɐeŵ
ɛpTgji{ʁƁųǕús}|ʂ
 ¾ȢjʁŌɴjĲŒMcPgʁĈbee|ƓmŦ[uwƠġŵfiPewĈÿfk|ŵ
ɛpTgMdb_{ʁɔjɅoee|ƓmƠġŵy{wȍ}lıeĈɅŵɛpTgMd
b_{Z|ʂzl_vŕĩƇĶȲȇZ|ŵǍ`gʁĩȨlē}_ŌɴrhƳălƂĿjƢ
ǦiŌɴji|lfmieigȚJ_ʂzTfʁƧǸȄfmƁŠňƳ 19Ǧe|Tgjy
{ʁĆƭǯjƂĿjƢĆiûƬŌɴǥŲZ|Tgȷt|ʂÔəzlǸȄjheem


2SRIRYI ©½jƁŠňƳ 19 ɤǭu_MʁƧǸȄjheemƳăƂĿjǦeee| 19
gĚYEŶől¢½µ¼ (	(cG
)H©½jƁŠňƳ 19 ɤǭuʁȪɼțlŇŌǵ
ŵgueǦe|Tgju_ʂ
 


i3h '/<~
 ƧȅfmʁňƳlƳɃǦeeʁ¹½¼gŕĩƇĶlɦæǻȻZ|ʂs
zjEŇɄ§¹²lŽuŵĂlŌɴlȶåêlȒŇêlÀɪcɿÓÁʁEȶåêlɧêc
gZ|ʀgƳăƂĿjŦȫiûƬŌɴƍlɦæȿqʁȶåêlɧêgŦȫiûƬŌɴƍ
ǊĿZ|ʂ±_ʁ§¹²ĚĮlŇŌlƳɃûƬŇɄgu_gklƳăƂĿl_vjŦȫ
iŇŌƍgʁƁŠňƳ 19 glŇŌlƳɃûƬŇɄgu_gklƳăƂĿl_vjŦȫi
ŇŌƍȇúZ|ʂňƳl¹½¼m 5= ¹½¼ábee|G/Hʂ
ihʁƧǸȄfǦe|ňƳjho|§¹² 12 l¹½¼-.-/gZ
|gkl 2jŇZ| 1lĈǠ0./mŚ(	fd|ʂ
 0./ = 1102345367%% 8 + 1 (2)	

ňƳjheeʁ§¹² 2 M§¹² 1 jĈb_gkl¹½¼-.<ʁ-/<m
Ś)	Ś*	fd|ʂ
 -.< = -. − 16 ×0./ (3)	-/< = -/ + 16 ×0./ (4)	

ihʁƒȭ§¹²lýƤ¹½¼m /	 gs}ʁ*
 Ōǳ±fmŚ)	 Ś*	jœ
jAB%%5CB%7A MĈƋjɦz[Ąȇs}|ÏȐtgibee|ʂ

ÆłlƵǗǇjy|gʁTl­³½jýveĐĄZ|ƒȭ§¹²izȬ|gʁ
Ơýl *	 Ōm¹½¼MÀƗZ|yfjŮYz}|lfʁ°©½µ¼ȓżZ
|Tgǳǯgueʁƒȭ´½jŇueTlyfiǜǂiȲȇŵǍǦeee|glT
gfdb_ʂŀɮj¹½¼MĽĿZ|±fjmʁTlŵǍábewáiPew¾
Ȣj 	 ŌȂřlŇŌMŦȫgs}ee|ʂ

 )
 Ȉfm¹½¼gŕĩƇĶlǵɦǉv|ʂ)( Ȉfmȶåêlɧêįƞu_
gklʁƳăƂĿjŦȫiûƬŌɴƍlƂȁjceeȿƯZ|ʂ)) Ȉfm¹½¼
ŕĩƇĶlŚfȩZʂ)* Ȉfm§¹²ŇɄjʁ¹½¼lƂĿȦfʂ) Ȉf
mǜĿl§¹²jŇuʁ¹½¼lƂĿȦeʁƂĿjŦȫiûƬŌɴƍǉv|ʂ
), ȈfmňƳÀflŇŌjheeʁʄŌd_{ûƬŌɴMßŌɴȂřŤz}|l
iȿƯZ|ʂ)- ȈfmƄƱ®glŇŌjheemʁʄŌd_{ûƬŌɴMßŌɴ
ȂřŤz}|liȿƯZ|ʂ



 ƧȅlŀɼmňƳl 
	 ûü}Ʌojho|§¹²lƳɃŇɄju_ʂûƬ
jmŶől¢½µ¼ (	(G
	HǦe_ʂƀȎlǑsm 
	 jħĿu_ʂûƬŇɄgZ|
ŌɴmŎÁlƪÕĐȚjʁ*	 ŵǳÓɩgu_ʂszjÓÁlƪÕɓĄu_ʂ


	 ǶŵŢlȶåêM I:LȸtǭȬ	Óİʂ
(	 ŇŌțlhazw 2S:19	fmieʂ

 
	mǶŵŢlȶåêM I:L gib_ĬęʁŕĩƇĶjĲkPşɵÂJʁĸŜiêMē
}ie_vʁûƬŌɴizɫİu_ʂ
 ƧǸȄjheeŕĩƇĶmÓÁlyfjĿȘZ|ʂ

ŕĩƇĶ	01D5#175ŽuŵĂlȶåê	]ŽuŵŢlȶåê		

3.1 $&4%C6O:dy 
3.1.1 ca 
 ňƳjho|§¹²l¹½¼gŕĩƇĶlɦæǼZʂ±_ʁŎÁlǸ
Ȅjho|ȶåêlɧêlĸŜũjceeƶȵZ|ʂT}jy{ʁƧŀɼjǦe|ȶåêl
ɧêgûƬŌɴƍǊĿZ|ʂ
 ŎÁlūŵǠʁķŵǠʁ¾ȡǠȚŰZ|TgiPʁŕĩƇĶltf§¹²l¹½
¼ƂĿfk|TgǼZʂ

3.1.2 R^ 
 ȶåêlɧê 
		 ātj 
		 iz 
			 ±fįJʁûƬŌɴƍ 
	 ātj 
	 iz 
		
±fįJ_ʂċûiûƬŌɴǦŭfk_¹½¼M 

		 iz 
/// ±fl§¹²
ŇɄguʁ¹½¼ 
		 ātj / cl¸½§jûo_ʂz}^}l¸½§f
ŽĿƍlûƬŌɴǦŭuʁ¹½¼lƇĶlŕĩȇúu_ʂTlgklŇŌƛl¹
½¼gŕĩƇĶlǵɦæƍȲȇu_ʂ/cl½ǘizǵɦæƍȇúu_ʂ

3.1.3 kY 
 ȶåêlɧêgŕĩƇĶȇúZ|_vlûƬŌɴƍįJ_gklʁ§¹²l¹½
¼gŕĩƇĶlǵɦæƍmÓÁjǼs}|ʂɽeǵɦæƍmɇfʁÜeǵɦæƍmȔ
fȤÑou_ʂ





ȩ )
 ȶåêlɧêgûƬŌɴƍjy|¹½¼gŕĩƇĶlǵɦæƍ


3.1.4 l= 
 ňƳjheeʁ¹½¼gŕĩƇĶjǵɦMd|TgMǻȻfk_ʂTlT
gizʁ§¹²l¹½¼mŕĩƇĶǦe|TgfȕŝɐÚZ|ĕȞũMǼĠs
}|ʂ
 i|qPŋieŌɴƍfǆɏǯɽeɿ	- ÓÀlǵɦæƍʀMŤz}ee|gT~ȿ
q|gʁȶåêlɧê (		 Ȃřgu_gkʁûƬŌɴƍM *	,	 Ȃřlgkjǆɏǯɽ
eǵɦMȬz}_ʂTlȑƭizʁǵŵlŽuŵlȶåêM(		 iz (		 jĒ±|gkʁ
ŋieŌɴizĆƭǯj§¹²lƳăƂĿfk|ĕȞũMǼĠs}|ʂ
 TlȑƭizʁƧǸȄfmʁȶåêlɧê (		jȴĿueƳăƂĿȦfTgjZ|ʂ

3.2 q,.z.M;jF 
3.2.1 ca 
 ûƬŌɴlƪÕfd|ȶåêlɧêįƞu_gkʁƳălƂĿjǦe|ûƬŌɴƍg
¹½¼lƂĿȊřlɦæjceeȿƯZ|ʂ

3.2.2 R^ 
 ňƳl 
	 ûü}Ʌojho|§¹²lƳɃȋ (			 ŌŇɄgueʁȶåê
lɧê 
			 gu_wlg 
		 gu_wlfʁz}^}l¹½¼l¸½§lŕĩ
ƇĶȇúu_ʂ¹½¼M 

		 iz (*// ±fl§¹²ŇɄguʁ¹½¼
 
		 ātj¸½§ûou_ʂz}^}l¸½§jho|ŕĩƇĶȇúu_ʂ



3.2.3 kY 
 z}^}l¸½§l¹½¼lÁɪƻɍjʁŕĩƇĶgûƬŌɴƍȗɍjē
b_ʂTlgklʁz}^}l¸½§jho|ŕĩƇĶgûƬŌɴƍmÓÁjǼs}|ʂ
Ÿ}ȕ¶¥MŕĩƇĶʁƴ¶¥MûƬŌɴƍȩZʂȶåêlɧê 
			gu_gk
l¶¥MĦ )
ʁȶåêlɧê 
		 gu_gkl¶¥MĦ )( fd|ʂ


Ħ )
ȶåêlɧê 
			 gu_gklŕĩƇĶgûƬŌɴƍ


Ħ )(ȶåêlɧê 
		 gu_gklŕĩƇĶgûƬŌɴƍ

 Ħ )
 gĦ )( gwjʁ¹½¼ 

		 iz 
/		 jheemŕĩƇĶMčȿĭĄu
_ʂ 
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

3.2.4 l= 
 ȶåêlɧê 
			 gu_gkʁŕĩƇĶMčȿĭĄuiib_¹½¼ (			 j
heemûƬŌɴƍM 
,*
 fdb_ʂybeȼŒZ	 Óõf¹½¼ƂĿZ|_v
jmʁûƬŌɴƍM 
,		 ÓÀŦȫfd|gƂǒs}|ʂ
 T}jŇuȶåêlɧê 
		 gu_gkmʁƠwûƬŌɴƍMıe¹½¼ 
*		
l¸½§jheew /, Ōɴuiē}iib_ʂhl¸½§jheew 
,		Ōɴjm
Ǔ_ieûƬŌɴƍfdb_Mʁ¹½¼ 
/		 l¸½§±fŕĩƇĶlčȿĭĄM
Ȭz}_ʂu_MbeʁȶåêlɧêŊsPZ|Tgjy{ʁƳăƂĿjŦȫiûƬŌɴ
ƍmŋiPi|TgMǼĠs}|ʂ
 uiuʁĦ )
 gĦ )( fmĚYĊɥltfčȿĭĄuee|_vʁûƬŌɴƍÓİl
ȫģMŕĩƇĶjşɵÂJee|gȚJ|TgMfk|ʂâJnʁ¹½¼lɽe§
¹²jceemʁŕĩƇĶiz¹½¼lƂĿMŃƚfmieĕȞũMd|ʂ

3.3 $&4%C6O:y- 
3.3.1 ca 
 )
 ȈizňƳjhee¹½¼gŕĩƇĶj 	- ÓÀlǵɦMd|Tg
MǼs}_ʂzTfʁTTfmňƳjho|¹½¼gŕĩƇĶl¶¥iz
ȕŝɐÚȦfTgfɐÚǴȕǉv|ʂTlɐÚǴȕǦeeʁŕĩƇĶiz¹½¼
ȇúZ|Śǉv|ʂ
 
3.3.2 R^ 
 ňƳl 
	 ûü}Ʌojho|§¹²lƳɃ )
)/.ŌŇɄgu_ʂ
 ¹½¼M 

		 iz 
/// ±fl§¹²ŇɄguʁ¹½¼ 
		 ātj
¸½§ûou_ʂz}^}l¸½§jho|ûƬŌɴóeǦeeʁŕĩƇĶȇúu
_ʂ

3.3.3 kY 
 z}^}l¸½§jho|ŕĩƇĶmÓÁjǼs}|ʂŀȕm½ǘɕ|¶¥f
d{ʁǹȕmɐÚǴȕfd|ʂ




Ħ ))ňƳjho|¹½¼gŕĩƇĶ

 )
)/. ŌlƳɃizȇúu_ǵɦæƍm 	/// gi{ʁɳœjɽeǵɦǼu_ʂTl
ȑƭizʁɐÚǴȕl¶¥mŚ	lyfjǉvz}_ʂ
 DŕĩƇĶE = 	D¹½¼E × 	0.23549 − 	595.5 (5)		
 ybeʁ¹½¼mŚ,	izŕĩƇĶǦe|Tgfȇúfk|ʂ
 D¹½¼E = 	 DŕĩƇĶE × 	4.2464	 + 	2529 (6)

3.3.4 l= 
 ňƳjheeʁ¹½¼ 

		 iz 
/// l§¹²jheeʁ¹½¼
mʁŕĩƇĶghhyzʄƽɦƍlɦæjd|TgMǼ\_ʂ
 ŕĩƇĶM 	 jheeʁÀɒlŚ)	izňƳjho|¹½¼M ((/ j
ǵŜZ|gȇús}|ʂc±{ʁûƬfǦeee|Ŷől¢½µ¼ (	( Ǒs 
	 fƀ
Ȏs\|gʁňƳl¹½¼ ((/ l§¹²jǵŜZ|Ƴăji|TgMƂ
Ŀs}|ʂ

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3.4 C6O:1$&4%M; 
3.4.1 ca 
 )) ȈlȑƭizŕĩƇĶiz¹½¼ȇúZ|ȲȇŚMǉ±b_ʂzTfʁƧȈ
fmTlƂĿŚǦe|Tgfʁŀɮj¹½¼lƂĿMĕȞfd|TgǻȻZ|ʂ
±_ʁƂĿjŦȫgi|ûƬŌɴƍwȿq|ʂ
 
3.4.2 R^ 
 ňƳfȟɌl¹½¼MƔǷl§¹²ǦeeʁóelûƬŌɴizŕ
ĩƇĶȇúuʁ¹½¼Ś,	ƂĿu_ʂTlȑƭ§¹²lƠƒl¹½¼
gǆɏu_ʂ
 
3.4.3 kY 
 ŀɮl¹½¼gûƬŌɴƍʁŕĩƇĶʁƂĿs}_¹½¼ÓÁlȩjǼZʂ

ȩ )(§¹²l¹½¼gƂĿȑƭ
*I'H
64A
I!)&-(
d</f; e0?5
:B"%#
I!)&-(
.     		
     


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
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 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 
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2 	    	
3 
 
 
  
	
4  	   	
 
   
 

3.4.4 l= 
 ûƬŌɴƍM *	 ƦǓl§¹²mʁ¹½¼ƂĿêlȼŒM )		 ɐPd|wlwd
{ʁȊřMÜPi|TgMǻȻs}_ʂ

3.5 0X@|P03$&4%M;.rBMf 
3.5.1 ca 
 ûƬŌɴƍjy|ʁ¹½¼ƂĿêlȼŒǻȻZ|ʂT}izňƳjho
|¹½¼lƂĿjŦȫgȚJz}|ûƬŌɴƍǊĿZ|ʂ


 
3.5.2 R^ 
 )) ȈjheeûƬŌɴM¾ǫıPē}_§¹² MǦeeʁûƬŌɴƍg¹½¼
ƂĿêlȼŒlɦæȿq|ʂ
 
3.5.3 kY 
 §¹² MlûƬŌɴƍg¹½¼ƂĿêlȼŒlɦæǼu_wlMʁĦ )* fd
|ʂ


Ħ )*§¹² MlûƬŌɴƍg¹½¼ƂĿêlȼŒ

 ûƬŌɴƍM 	 ɈJ|gʁȼŒMĒƩueP|ƹĺMȬz}_ʂ±_ʁzlƛlȼŒ
mZ
		 ȂřÓõjĒ±bee|ʂ

3.5.4 l= 
 TlȑƭizʁňƳjhee¹½¼lƂĿZ
		 ȂřÓõlȼŒfƂĿ
Z|_vjmʁûƬŌɴm 	ŌɴrhŦȫfd|TgMǼĠs}|ʂ
 
3.6 !$#58>@
3@20X@|P 
3.6.1 ca 
 ňƳl 
	 ûü}Ʌojho|¹½¼lƂĿjŦȫiûƬŌɴƍǊĿZ
|ʂ
ŌûlƳɃjhlȂřlûƬŌɴMĝ±}|liƶȵZ|ʂszj¹½¼lƂ
ĿjmʁňƳlƳɃMßŌȂřŦȫfd|liƶȵZ|ʂ



3.6.2 R^ 
 ňƳl 
	ûü}Ʌojho|§¹²lƳɃ *			ŌŇɄgu_ʂ
 ȶåêlɧê 
		 ātj 
		 iz 
			 ±fƪÕįJ_ʂTlgkʁʄŌd_{ŕĩ
fûƬŌɴMePcĝ±}|liȇúu_ʂ 
 
3.6.3 kY 
 ȶåêjɧêjŇZ|ʄŌd_{jĝ±}|ûƬŌɴƍlɦæmÓÁlĦ ) lyfj
Ǽs}|ʂ


Ħ )ʄŌd_{jĝ±}|ûƬŌɴƍ

 ûƬŌɴƍmȶåêlɧêjhhyzǆâZ|TgMib_ʂTl¶¥izʁȶåê
lɧê (		 gu_gkʁʄŌd_{jĝ±}|ûƬŌɴƍmȋ ( Ōɴfd|TgMȾ
tē}|ʂ

3.6.4 l= 
Tlȑƭizʁȶåêlɧê (		 guʁûƬŌɴ 	 ŌɴǦŭZ|_vjmʁňƳ
Àfɕœl§¹²ghhyz (	 ŌŇųu_ƳɃǦŭZ|ŦȫMd|TgMûi
|ʂŜýl 	 Ōy{mŋiPib_Mʁ±`ċûiŋisfd|gmȰJieʂ

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

3.7 NZ9">@
3@20X@|
P 
3.7.1 ca 
 ¾ŌlŇŌizĆǠyPƁųlŌɴē{úZ_vjmʁƁųǕúuex|ŦȫMd|ʂ
zTfƧǸȄfmʁÔəzlƁŠňƳ 19G
	HǦeeʁ
Ōd_{lûƬŌɴĭxZŵǍ
ȷt|ʂTlƁŠňƳ 19Ǧe|TgfʁhlȂřŋieŇŌƍf¹½¼lƂĿ
MĕȞgi|liƶȵZ|ʂ

3.7.2 R^ 
 ƧǸȄfmʁƳɃlûƬjǦe_Ŷől¢½µ¼ (	( ©½jÔəMƄƱZ|Ɓ
ŠňƳ 19 àŲu_ʂƀȎlǑsmÀɪ 
		 gu_ʂszjȶåêjɦz[ʁŷÈu
ieTggu_ʂ19lŽuŵjįĉż_\|_vjʁĿɊǦeie 19
 gʁƠɢf (	
ŵ±fĿɊǦe| 19( lʅȃɺl 19Ǧŭu_ʂ
 T}ǦeeʁňƳl¹½¼M 
.-) fd|§¹²jŇŌs\|ʂża
ƛɥmňƳgĚY 
	ûüɅogu_ʂz}^}l 19gñŢʅŌʁȲʇŌŇŌs
\_ʂ
 )
 Ȉlȑƭizȶåêlɧêm (		 gu_ʂszjü}ɅolŇŌfmʁżaƛɥMŋ
iPi|gǙ{izƧÍlŀăɕ{lŵMɛojPPi|ĕȞũMd|_vʁżaƛɥM 

ûübee|ŵmûƬŌɴizɫİZ|Tgju_ʂ

3.7.3 kY 
 z}^}lƁŠňƳ 19glŇŌjho|ûƬŌɴƍmÓÁlȩjǼs}|ʂ

ȩ ))ƁŠňƳ 19 glŇŌjho|ûƬŌɴƍ
@/>8 - -
b7A8C =8C 38C =8C 38C
d</f; 	   

3.7.4 l= 
 ʇŌęȲfûƬŌɴM -. Ōɴē}_ʂ¹½¼lƂĿl_vjm 	 ŌɴMŦȫfd
|gs}|_vʁʆʌʇŌȂřfŦȫiŌɴMŤz}|TgMǼĠs}|ʂzTf *ȅlŀ
ɼfmʇŌlŇŌiz¹½¼lƂĿȦfʂ
 


i4h NZJ^
 ƧȅfmʁƄƱŵǍgŀɼlǐ}ʁƳɃlûƬƓǍjceeɒq|ʂ
 *
 Ȉfmʁ)ȅɋ±JeƧǸȄfǦe|ƁŠňƳ 19 jceeɒq|ʂ*(Ȉfmŀɼ
lǐ}jceeɒq|ʂ*)ȈfmʁŀɼizǥŲu_ƳɃlûƬŵǍjceeɒq|ʂ
4.1 [2M;J^ 
4.1.1 '/<~ 
 ÉëŀɼizȶåêlɧêŊsPZ|Tgfʁy{ŋieûƬŌɴizƳălƂĿMĕ
Ȟgi|ĕȞũMǼs}_ʂ¹½¼lƂĿl_vjmʁȶåêlɧê (		 gueû
ƬŌɴM 	ŌɴȂřŦȫfd|TgMǼĠs}_ʂuiuʁňƳjho|ɕœl
§¹²ĚĮlŇŌjheemʄŌlƳɃizûƬŌɴM ( ŌɴȂřuiŤz}[ʁ¹
½¼lƂĿj (	 ŌûwlƳɃMŦȫgs}|Tgwibek_ʂ
 zTfƧǸȄfmʁȶåêM 	 jɐeŵɛpƁŠňƳ 19 Ǧe|TgfʁƁųǕú
uʁŋieŇŌizy{ıPlûƬjɚu_ŌɴŤ|ŵǍƄƱZ|ʂ), Ȉlȑƭizʁ
ƁŠňƳ 19glŇŌjho|ûƬŌɴƍȿq_gT~ʁ
Ōd_{ 
/ ŌɴwlûƬŌ
ɴMē}|ĕȞũMǼĠs}_ʂTlȑƭizʁƁŠňƳ 19 Ǧe}nʁ)ʌ*ŌȂřlŇ
Ōiz¹½¼lƂĿMĕȞgi|TgMǼĠs}_ʂzTfƧǸȄfmƁŠňƳ 19
Ǧe|ʁ¹½¼ƂĿŵǍƄƱZ|ʂ

4.1.2 $&4%M;J^ 
ƧǸȄfmʁÔəzlƁŠňƳ 19 lŵǍjébeG
	Hʁƒ_jƁŠňƳ 19 ƸȉZ|ʂ
ƧǸȄfmʁƳăƂĿjŶől¢½µ¼ (	( Ǧeee|_vʁĚYŶő©½jƁ
ŠňƳ 19 ɤǭZ|Tgju_ʂ
ƁŠňƳ 19fm ()ȈlŚ
	ȶåêgueɚǦZ|ʂ
 "%(!) &−"(!), "(!) ≥ 0"(!), "(!) ≤ 0 öƃ(1)

Ś
	fmȶåê"(!)M 	ÓÀlgkȶåêj
 ioʁȶåê"(!)M 	ƦǓlgkm
ȶåêzl±±Ǧe|ʂT}jy{ʁȶåêmœj 	ÓÁgi{ʁ­¬ƀȎfƠ
ġŵɛpgƁŠňƳ 19 mȶåê"(!)gue 	jɐeŵMɛn}|ʂ
ƳăƂĿmʁTlƁŠňƳ 19ǦeeʁÓÁlĦ *
 lŵɸfȦ}|ʂ
±[ʁƁŠňƳ 19 g * ŌȂřŇųuʁȶå 19 fd|ŶőǦeeȶåê (		 ÓõlŌ
ɴƳɃlÅizŹúZ|ʂzueʁŹúu_ŌɴizŕĩƇĶȲȇuʁ)))ȈfǼu
_Ś,	Ǧee¹½¼ȇúZ|ʂ



  àä×ÊâÏ?&;

4.2 q,<~J} 
4.2.1 (1>@ 
 ƧǸȄfmʁȪɼțl¹½¼Īǔjʁ¹½¼lƂĿȊřȶåZ|ʂzl
_vʁňƳl¼żbeeieȪɼțjmʁ¹½¼MĒƩZ|±f
ňƳl 
	 ûü}Ʌo§¹s\|ŦȫMd|ʂ¹½¼MĽĿZ|jm 	
ŌȂřMŦȫgs}ee|G/H_vʁ¹½¼MĽĿZ|±f 	 ŌǳĽgueŇŌ
s\_ʂE¹½¼MĽĿZ|cgmʁƠƒl¹½¼MǴɐ 
	 ŌlŇŌƛjh
o|¹½¼glȼŒM (	 ÓõjĒ±b_TgŽZʂ
 ±_ʁunzPňƳflŇŌMieȪɼțjceewʁňƳ§¹s
\ʁǣĨl¹½¼ĽĿs\|yfjƌǼu_ʂ

4.2.2 <~J} 
 ), ȈlŀɼȑƭĔoeʁȪɼțjmƁŠňƳ 19 glŇŌʇŌs\|ʂŀɼŵɸmÓ
Ályfji|ʂ


 ŇŌjho|ǎŭÊɷlȽƙ
( ȖșŇŌfƈàjů}s\|
) ñŵǫf 19
 gŇŌ
* Ţŵǫf 19
 gŇŌ
 ñŵǫf 19( gŇŌ
, Ţŵǫf 19( gŇŌ

 ĘŇŌɥjʁŦȫMd}nʈûlØűȴo_ʂ



4.2.3 <~`7 
 ƁŠňƳ 19 mÓÁlƼƨjheećàs\|ʂ

 A¡½£¼
ɿ§º
)78Y9R:LQ3SULOʁ¯°·.72
.,-8Y!44#)	
 AŇŌǦ 7C9
IJ2SSP jheećàZ|EňƳpzft "cG
*Hgef 7C9Ǧe|ʂŇŌƛl
ǩɴĦ *(jǼZʂ


Ħ *(ňƳpzft "lŇŌǩɴ

4.2.4 <~43m 
 ƧŀɼmʁňƳŽu_TgMd| 
	 ějČăäɹu_ʂŔŗe¹½¼jhe
eƳăƂĿMĕȞfd|TgƶȵZ|_vʁňƳȌÛțizǄÛț±fŔŗeƳălȪ
ɼțɯv_ʂ
 ȪɼțlňƳjho| 
	 ûü}Ʌol¹½¼ȩ *
jǼZʂ

ȩ *
Ȫɼțl¹½¼
Ȫɼț 
 ( ) *  , - . / 
	
¹½¼ 
* ., 
(,- 
)/. (
- 
/-) (
)* 
.	 (
// 
.**



Ȫɼț /jceemʁŇŌjĀɪMiib_ʂňƳm¥ŽulɨƾgueE
	
ûü}ɅoB
ŵ )	ȀBûü}ɅolĘ°½fl¹½¼M ((		 ǘÓÀji|gB
(ûü}Ʌofl¹½¼ȫÕǓ_sieg§¹½fkiPi{±ZCcgs}ee
|G/Hʂzl_vʁȪɼțʊl¹½¼jceeʁƧƫmȩ *
 y{wɽeêfd|ĕ
ȞũMd|ʂ

4.2.5 $&4%M; 
 ƳɃlûƬjmŶől¢½µ¼ (	( Ǧe|ʂƀȎlǑsm 
	jħĿu_ʂûƬŇ
ɄgZ|ŌɴmǶŵŢlȶåêM I:LÓİgu_ʂȶåêlɧê (		 gueʁŕĩƇĶ
ȇúZ|ʂTTfŤz}_ŕĩƇĶʁ))) ȈfŤz}_Ś,	jÒòZ|Tgfʁ¹
½¼ȇúueʁƳăƂĿȦfʂ

 


i5h q,<~
 Ƨȅjheemʁ*(Ȉfɒq_ŵǍǦeeʁŀɮjhlȂřlȊřf¹½¼M
ƂĿfk|liȶåZ|ʂ±_ʁEŇŌlɗȦřcEŘǲlɫİZqkŵƍcgƳălƂ
ĿȊřlɦæjceewƶȵZ|ʂ
 
 ȈjheemżaƛɥlȚŰxŘǲ *	 ŵlɫİu_ĬęjceeƂĿȊřƶȵZ
|ʂ( Ȉjheem¹½¼lƂĿjƢĆiŌɴmʁŘǲʁÅǲʁȏǲlh}ili
ƶȵZ|ʂ) ȈjheemûƬŌɴlƪÕjEŇŌlɗȦřcĄJʁƂĿȊřȶåZ
|ʂ* ȈjheemEŇŌlɗȦřclÜewlizïñueʁŽĿŌɴƍlûƬŌɴ
ŇɄgue¹½¼lƂĿȦb_gklƂĿȊřlȶåȦfʂ ȈjheemŘ
ǲlûƬŌɴizɫİZ|ŵƍlĀɪįJeʁƂĿȊřlȶåȦfʂ
5.1  M;jFq, 
5.1.1 ca 
 * ȅfƄƱZ|ƳăƂĿŵǍǦeeʁȪɼțl¹½¼lƂĿȦfʂ±_ʁȪɼ
țlżaƛɥMʄûübee|ǶŵjceeûƬŌɴgZ|qkiʁŘǲ *	ŵmûƬŌ
ɴgZ|qkihfiȶåZ|ʂ

5.1.2 R^ 
 *( ȈfȽƙu_ŀɼŵɸfʁƁŠňƳ 19 glʇŌlŇŌlƳɃizʁŕĩƇĶȇú
Z|ʂûƬŌɴlƪÕgueʁȶåêlɧê (		gu_ʂŕĩƇĶiz¹½¼Ƃ
Ŀuʁŀɮl¹½¼gǆɏZ|ʂƂĿȊřlȶåjmŕĩËÇȼŒŕƓưǦe|ʂ
 żaƛɥlǃ{Mʄûübee|ǶŵjceeûƬŌɴgZ|qkiʁŘǲ *	 ŵlǶ
ŵûƬŌɴgZ|qkihfiʁz}^}lƂĿȑƭizŕĩËÇȼŒŕƓưȇúu
eȶåZ|ʂŘǲ *	 ŵûƬŌɴgZ|Ĭęʁ19lĿɊizİ}_gT~izȶålŇɄ
gZ|ʂ
 12 mŘǲ *	 ŵûƬŌɴizɫİu_ȑƭfd{ʁ34 m 19 lĿɊizİ}_gT~
izûƬŌɴgu_ȑƭfd|ʂ±_ʁ13 mżaƛɥM 
ûüb_ǶŵwûƬŌɴgZ
|wlʁ24mżaƛɥM 
ûüb_ǶŵûƬŌɴizɫİu_ȑƭfd|ʂ

5.1.3 kY 
 z}^}lƪÕÁjho|ƂĿȑƭgŕĩËÇȼŒŕƓưmÓÁlȩjǼs}|ʂ







ȩ 
Ȫɼțl¹½¼lƂĿȑƭgŕĩËÇȼŒŕƓư
Ȫɼț 1 2 3 4 5 6 7 8 9 10 ŕĩËÇȼŒŕƓư
1 1530 795 1458 1742 1840 1844 2129 1881 1976 1980 187 
2 1484  1028  1412  1824  2143  1879  2175  1921  2072  1977  168 
3 1604 1097 1748 1935 2001 1978 2207 2101 2112 2111 277 
4 1572  1226  1757  1991  2196  2009  2238  2170  2193  2115  305 

 ±_ʁz}^}jho|ûƬŌɴƍmÓÁlȩgib_ʂ

ȩ (ȪɼțlûƬŌɴƍ
Ȫɼț 1 2 3 4 5 6 7 8 9 10 
1 56 36 56 46 57 93 73 69 98 54 
2 55 33 46 41 41 87 68 49 74 50 
3 78 70 92 82 93 132 117 114 151 103 
4 77 66 82 77 77 126 112 94 127 99 

 Řǲ *	 ŵgǃ{lżaƛɥʄûƦǓlǶŵûƬŌɴizɫİu_ 2 MƠwƂĿȊřM
ɽeȑƭgib_ʂ

5.1.4 l= 
 żaƛɥʄûƦǓlǶŵûƬŌɴizɫİu_ȑƭMȣeTgizʁü}ɅolŇŌj
heeʁżaƛɥMŋiPi|gʁǶŵjşɵMúee|TgMûi|ʂ
 ±_ʁŘǲ *	 ŵɫİZ|TgfƂĿȊřMÀMb_ďģgueʁ7;O. MȰđuee_ʁ
EŘǲmŀăy{wķtjŐės}|cG

HMȚJz}|ʂ
 ¹½¼ƂĿêmŘǲ*	ŵɫİZ|12y{wŘǲ*	ŵɫİuie34Mɽe
êgibee|ʂT}mʁŘǲjheeȶåêlįćMŊsPʁĲki­ǝudze_
vʁŘǲlûƬŌɴƍMĭJʁŕĩƇĶlêMĲkPibee|gȚJz}|ʂ±_ʁża
ƛɥʄûÓÁlǶŵwûƬŌɴgZ| 13 y{wżaƛɥʄûÓÁlǶŵûƬŌɴiz
ɫİZ| 24 lƓMʁ¹½¼ƂĿêMɽeêgib_ʂT}mʁȏǲlżaƛɥMŋ
ieŌɴjheemʁƖŽuȦfTgjy{ʁŀɮlŀăy{ÜeǶŵMɛn}|_vf
d|gȚJz}|ʂ
 


5.2 >@woF03M;rB 
5.2.1 ca 
 ŇŌlŘǲʁÅǲʁȏǲlfaʁh}MƳăƂĿjĆƭǯiŌɴiliƶȵZ|ʂ

5.2.2 R^ 
 Ȫɼț 
	 ělęȲ *	 ŌûlƳɃûƬŇɄgZ|ʂûƬŌɴlƪÕmÓÁlyfjȴ
Ŀu_ʂ


	 ȶåêlɧêm (		ʂ
(	 *	 ŵǳÓɩʂ
)	 żaƛɥlǃ{MʄûÓÀʂ

 ŕĩƇĶiz¹½¼ȇúuʁŀɮl¹½¼gǆɏZ|ʂƂĿȊřlȶåjm
ŕĩËÇȼŒŕƓưǦe|ʂ
 ûƬŌɴŇŌlɗtôęfûɺZ|_vjʁEŇŌlɗȦřcĿȘZ|ʂEŇŌlɗ
ȦřcmÓÁlyfjǮûǠfȇúZ|ʂ

ŇŌlɗȦř	0ûƬŌɴlŵƍ	ŇŌlȏŌŵƍ	
		

 ŇŌlɗȦř (	iz 
		±f 
	ātjûɺuʁŕĩËÇȼŒȇúu_ʂ

5.2.3 kY 
 ŇŌlɗȦřjy|¹½¼ƂĿêlŕĩËÇȼŒŕƓưgûƬŌɴƍmÓÁjǼ
s}|ʂŸ}ȕ¶¥MŕĩËÇȼŒŕƓưʁƴ¶¥MûƬŌɴƍfd|ʂŇŌlɗȦř
(	ɾÓÁjheemʁûƬŌɴMē}iib__vʁ¶¥izɫİu_ʂ




Ħ 
ŇŌlɗȦřjho|¹½¼ƂĿêlŕĩËÇȼŒŕƓư

 ¹½¼ƂĿêlŕĩËÇȼŒŕƓưmėȜÀM{gib_ʂc±{ʁŘǲizȏǲ
jioeʁƂĿȊřMÁMbeePTgMûi|ʂ

5.2.4 l= 
 ȏǲji|jc}eƂĿȊřMÁM|ȫģl¾cgueʁżaƛɥjŇZ|ŭɂMȚJz
}|ʂȏǲjɐPjc}eʁǃ{lżaƛɥŋiPi{ʁü}ɅojizieyfjŭɂZ
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